An existence and uniqueness theorem for the generalized solution (in the "almost everywhere" sense) of the Cauchy problem for a quasilinear functional partial differential system of the first order is proved.
Introduction
We denote by R" the n-dimensional real vector space with the norm Its II = max1515lsl (s = s) € R') and by M(m,k) the space of real m x k matrices. Furthermore by C(X,Y) we denote the usual space of continuous functions from Xto Yand by L1(I,R+) the usual space of Lebesgue integrable functions, I C R being an interval and R+ = [0, +co) . Let from the definition of K(P,Q) is now satisfied with t defined for or £ [-h, 01 by t(a) -r a). In Section 3 we will introduce some additional conditions for P, x Q.
We consider the quasi linear hyperbolic system of differential-functional equations in the Schauder canonic form
Any function z € K(P,x,Q) satisfies (2). This function is a solution of (1), (2) if it satisfies the system (1) a.e. (almost everywhere) in Da.
If h 0 and b = 0, then (1) reduces to a differential system in the Schauder canonic form, which has been studied in a large number of papers by various authors. We mention here those of L. Cesari [7, 8] , P. Bassanni L2-5J, M. Cinquini-Cibrario [9] and P. Pucci [12] . As a particular case of (1) we obtain a system of differential equations with a retarded argument (cf. [10]) or a few kinds of differential -integral systems (cf. for instance [ 6 1). Differential -functional systems studied by J. Turo [13, 14] are also concerned in (1).
More detailed description for these cases is given in Section S.
The aim of this paper is to prove a theorem of existence, uniqueness and continuous dependence upon Cauchy data for (1), (2) . We use the method based on the Banach fixed point theorem which is close to that used in [14] (see also [8, 10] ). For any fixed z e Kap ( F', x 0) we consider the transformation G = T g defined for g eK0by
Bicharacteristics
Lemma 1: If Assumption (H 1 ) is satisfied, then for any z € Ka ( P, x 0) the transformation T maps K 0 into itself and it has a unique fixed point.
The proof of this lemma is similar to that of Lemma 1 [10] and we omit the details U ,
x,y gj(t,,y)IIrdt.
Now, by Gronwall's inequality we obtain (4). If x, then by introducing a new variable 13, 2x --1, we derive the same estimate.
The fixed point of T depends on a function z E Kap(P,, Q) so we will denote it by
Fixed points of T, Ti . , respectively, then
Theproof of this lemma is similar to the method used in Remark 3 and it is based on Gronwall's inequality I 3. The transformation U.
Assumption ( H2 ) : Suppose the following: 
Assumption (H3): Suppose the following: 
Suppose that (t, X,y) € A, Z € Ka(P, X , Q) and g = g[z] € K 0 is the fixed point of T. Then we write
For
Now, for a E (0,a 0 ], p E Jlet the transformation Z=U,,zbedefined for
Remark 5: Because the function A is absolutely continuous in x and Lipschitzian in y and p, the function z is absolutely continuous in x and Lipschitzian in y, and the function a is absolutely continuous in t, so the composite function A • is absolutely continuous in t. Then the derivative DA in (6) exists ac. in Aa and it is integrable in t.
Note that

A1(x,y,z(x,y))[A.(x,x,y) .cp'(x,x,y)]
= A1(x,y,z(x,y))A(X,y,z(x,y))9(0,y) = p(0,y).
By adding and subtracting p(O,y)in (6) we obtain
y) .cp(x,x,y)
Then by using 
Theoremi: Suppose that Assumptions
Thus we derive
For any a€(0,a0]wewrite N1 = f08 n 1 (t )dt, L 18 = f0a11(t )dt , = j tlq,(t)dt , X8 = f0x(t)dt.
For any (x, y) € Da we have the following estimates Iji1(x,y)II, sJ0 IIf(t,x,y)II 1 dt s jn 1 (t)dt sNia. m
IIt2(x,Y)IIrn ^ max i A j (O,x,y)AIg(O,x,y) -g.(x,x,y) I,.
1i:r.m j =1 "I (X
From the above estimates we derive
If we assume a sufficiently small so that [A1(x,y,z(x,y)) A1(x,y,z(x,))](j(x,y)+ 2(x,y)+3(x,y) ), = A1(x,j,z(x,V))(2(x,y) -12(x,j))1i3,4,5.
By using (1-1 1 ) -(1-1 3 ) we can estimate the above terms as follows II8II,., = II p (O, y ) -p(0,37)II S Ally VIIr II 2 1 1 , :^ C(l + Q )[II i (x,y)II, + II y)II In + II A 3 (X,y)II,,1IIy -37 hr H{D[A(O,x,y) -A(O,x,y)] . [p(O,x,y) 
'{D[A(xxY)_ A(x ,x,y)1 '[z(x,x,y) -p(x,x,y)] -[A(O,x,y) -
In estimating 85 we have used integrating by parts. From the above estimates we derive
where Z a E IR, is some constant such that Iimao+ Za = 0. By force of (8) we can choose a sufficiently small so that where Oi =A-1(x,y,z(x,y)) A1(x,y,z(.,y))(1(x,y)+ 2(x,y)+3(x,y)), O j = A1(.,y,z(.,y))(j1(x,y) --(.y )) i2,3,4.
By force of (1-1 1 ) -(H 3 ) and (4) we can estimate 0 1 --04 as follows: where ha E R + are constants such that lima.....o+hja 0. By force of (9) we can choose a sufficiently small so that
Then from (10) for (x,y), (.V,y)E Dawe have IIZ(x,y)-Z(,y)IIm (1 . + Q) ),aLa) [A-1(x,y,z(x,y) ) -A1(x,y,z'(x,y))](1(x,y) + 2 (x,y) +3(x,y) €1 A-1(x,y,z'(x,y))(1(x,y) -' 11 (x,y)) 1 1 2,3,4, and formulas for 'j-1 arise from (7) with functions p, z, g replaced by p', z', g', respectively. Using the same methods as in the proof of Theorem 1 we can estimate the above terms as follows 
The main theorem
We are now in a position to show a theorem on the exitence, uniqueness and continuous dependence upon the Cauchy data for the problem (1), (2).
Theorem 2: Suppose that the Assumptions (H 1 ) -(1-1 3 ) are satisfied. Then for any p € J and for a € (0, ao] sufficiently small there exists a function z € Kap(P,,Q) being a unique solution of the problem (1), (2) in the class K aq, (P,x,Q) .Furthermore, if z, z' are solutions of (1), (2) with initial functions p, p' € J, respectively, then
Proof: Suppose that a € (0, a 0 ] is sufficiently small so that there are satisfied the inequalities (13), (15), (17) and
Then for any p € J the transformation Uq. maps Ka,p(P,X,Q)into itself and by force of (19), (21) we have iiU, z -U p z '11 b. s k 11 -z '11b . for z,z ' E Kaq,(P,X,Q).
Thus the transformation U P has a fixed point z = z[ p ] E Ka, (P,X,Q) . We see at once that z satisfies (2) . Let us prove that z satisfies (1) By using the transformation ii gj(O,x,y), which preserves the sets of measure zero, we obtain that (1) is satisfied a.e. in D.
In order to prove that the solution z is unique, suppose that a certain 2' E P,, Q) satisfies (1) a.e. in D8 . It is easy to see that A(t,x,y) D As a particular case of (1), (2) we obtain the initial problem for the quasilinear hyperbolic system of partial differential equations with a retarded argument We omit the proof of this lemma and we can make an analogous remark like in Lemma 5 for the case b = +co -Finally, we consider the system which has been studied by J. Turo [14] (cf. also [131) 
